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Sedimentation Rate Narrative 
Completed by Linda Bingler 1/16/07 
 
Seven cores were collected for radionuclide analysis from the Gowanus Canal in Brooklyn, 
NY.  The sediment cores were sectioned in the field and transferred to sampling containers.  
The top 150 cm of the core were sectioned into 2 cm depth intervals.  Deeper sections of 
the sediment core were sectioned into 10 cm depth intervals.  The samples were shipped 
via overnight courier to the Battelle Marine Science Laboratory in Sequim, WA.  
 
Lead-210 (Pb-210) was used to calculate a site-specific sedimentation rate based on its 
measured activity and constant rate of decay.  It forms as part of the uranium-238 decay 
series from radium-226 (Ra-226) in rocks and its daughter product radon-222 (Rn-222), 
which is a noble gas.  Supported or background Pb-210 is the amount generated within the 
crust of the Earth.  Excess Pb-210 forms from the decay of Rn-222 in the atmosphere.  Pb-
210 quickly precipitates out of the atmosphere, is deposited on the earth’s surface, and 
decays with a half-life of 22.3 years.  If a rate of accretion is constant, the decay process 
results in an exponential decrease in Pb-210 activity with depth that can be used to estimate 
sediment age back about 100-150 years (Donnelly and Bertness, 2001).  
 
Approximately 30 depth intervals were analyzed for Pb-210 in each sediment core.  The 
sedimentation and deposition rates were estimated using a modified steady-state Pb-210 
dating technique (Lavelle et al., 1985; Lavelle et al., 1986; Nevissi et al., 1989).  This 
method assumes that 1) the sedimentation rate is constant, 2) the loss of Pb-210 from 
sediment layers occurs only by radioactive decay, and 3) mixing is confined to the surface 
mixed layer.  The Pb-210 activity for unmeasured depth intervals was averaged using the 
section activity directly above and directly below the sampling interval. 
 
The Cs-137 data were used to independently evaluate the sedimentation rate calculated 
using the Pb-210 data.  This technique is based on historical release of Cs-137, which is a 
radioactive isotope by-product of nuclear weapons testing. Measurable concentrations of 
this isotope first appeared in the atmosphere in about 1952, peaked during 1963-64, and 
declined thereafter (Juracek et al., 1998).  Cs-137 maxima in sediments corresponded to 
approximately 1960 ± 5 years.  Approximately 10 depth intervals were analyzed for Cs-137 
in each core.   
 
The sedimentation rate calculated for each core was based on the Pb-210 results with two 
exceptions.  The sedimentation rate for cores 01 and core 12 was estimated from the Cs-
137 data because of anomalies in the Pb-210 profiles of these cores.    
 



The following summary presents specific information about each sediment core.  
 
Core 01 
Percent dry weight varied from 47.9 to 86.1%.  The supported (or background level) Pb-
210 was 0.35 disintegrations per minute per gram (dpm/g) based on results from the bottom 
of the core.  Overall the Pb-210 activity in this core was low and consistent with depth, 
therefore, the sedimentation rate was determined by back calculation based on the Cs-137 
results. A sedimentation rate of 5.90 g/cm2/yr was obtained with an average accumulation 
rate of 4.92 cm/year.  The sediment depth corresponding to the Cs-137 maximum (1960±5) 
was 260-270 cm.  The Pb-210 and Cs-137 profiles agreed well in this core. 
 
Core 88 
Percent dry weight varied from 25.1 to 85.1%.  The supported (or background level) Pb-
210 was 0.49 dpm/g based on activity found in the bottom sections of the core.  Overall the 
Pb-210 activity in this core was typical with high values in the surface sediments that 
decreased with depth. Using the Pb-210 results, a sedimentation rate of 2.84 g/cm2/yr was 
calculated with an average accumulation rate of 6.21 cm/year.    The sediment depth 
corresponding to the Cs-137 maximum (1960±5) was 260-270 cm.  The Pb-210 and Cs-
137 profiles agreed well in this core. 
 
Core 31 
Percent dry weight varied from 31.9 to 68.6%.  The supported (or background level) Pb-
210 was 0.97 dpm/g based on activity found in the bottom sections of the core.  Overall the 
Pb-210 activity in this core was variable, but generally decreasing with depth. Using the 
Pb-210 results, a sedimentation rate of 3.22 g/cm2/yr was calculated with an average 
accumulation rate of 5.27 cm/year.  The sediment depth corresponding to the Cs-137 
maximum (1960±5) was 230-240 cm.  The Pb-210 and Cs-137 profiles agreed well for this 
core. 
 
Core 12 
Percent dry weight varied from 25.9 to 43.4%.  The supported (or background level) Pb-
210 was assumed to be 0.45 dpm/g based on the Cs-137 maximum in this core.  Overall the 
Pb-210 activity in this core was inconsistent with elevated levels below 96 cm possibly due 
to dredge disposal.  The sedimentation rate was determined by back calculation based on 
the Cs-137 results. A sedimentation rate of 1.08 g/cm2/yr was obtained with an average 
accumulation rate of 2.46 cm/year.  The sediment depth corresponding to the Cs-137 
maximum (1960±5) was 108 - 110 cm.  The Pb-210 and Cs-137 profiles agree well for this 
core. 
 
Core 21 
Percent dry weight varied from 44.1 to 75.2%.  The supported (or background level) Pb-
210 was assumed to be 0.40 dpm/g based on the similar Pb-210 pofile of Core 87.  Overall 
the Pb-210 activity in this core showed a decreasing trend with depth, but did not appear to 
reach background levels by 244 cm depth.  Using the Pb-210 results, a sedimentation rate 
of 3.08 g/cm2/yr was obtained with an average accumulation rate of 4.60 cm/year. The Cs-
137 maximum was found to be section 150-160 cm.  However, this Cs-137 maximum was 



inconclusive, because samples directly below this section were unavailable for analysis.  
The 1960 depth interval based on the sedimentation rate derived from Pb-210 was 
estimated to be between 160 and 213 cm depth. 
 
Core 60B 
Percent dry weight varied from 54.0 to 80.7% indicating this core was primarily sand and 
gravel.  The radioisotopes of interest adsorb onto organic particles, therefore, the activity of 
Pb-210 detected was below the effective measurement range of the instrument.  Cs-137 
was not measured for the same reason.  
 
Core 87 
Percent dry weight varied from 25.8 to 84.9%.  The supported (or background level) Pb-
210 was 0.40 dpm/g based on activity found in the bottom sections of the core.  The Pb-210 
activity in this core decreased with depth.  Using the Pb-210 results, a sedimentation rate of 
1.30 g/cm2/yr was obtained with an average accumulation rate of 3.01 cm/year. The 
sediment depth corresponding to the Cs-137 maximum (1960±5) was 108 - 122 cm.  The 
Pb-210 and Cs-137 profiles agreed well for this core. 
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